Cyberdeck V2 


Preface 

In most cases, a keyboard consists of several main components. These include the push buttons 
with the circuit board on the one hand and the microcontroller and the connection cable on the 
other. Since we have so far only created one board with the pushbuttons, in the next steps we 
have to ensure that the keyboard is also recognized as such by a computer or software and that we 
can send data. For this we will use an Arduino D.I.Y microcontroller, which enables us to develop 
fast results in simple and small steps. 

We will also not immediately create a working keyboard controller, but build an Arduino copy to 
adapt it to our project. In the first step we will let a light-emitting diode flash, which is like a Hello 
World of electrical engineering. This way we can be sure that everything works so far and that 
hardware and software will run smoothly. It is cumbersome to build a complex circuit and then find 
out that it does not work. If we fix errors in a basic circuit, we can concentrate better on the 
important sources of errors later. 

Research 

The research took place mainly on the Internet, as this is a do-it-yourself topic and is therefore 
more up-to-date. The main focus was on the large online video service provider, which is used by a 
large scene of hobby craftsmen, hackers and developers. There one could collect most of the 
information, compare videos with each other and choose especially according to the requirements. 
There were also other sources, but they were not up to date or incorrect in terms of the technical 
requirements. 

Material 

• ATMEGA328P microcontroller 

• USB to TTL Converter 

• lOOnF ceramic capacitor (104 overprint) 

• 16MFIz crystal oscillator 

• 20pF ceramic capacitor 

• LED 

• Resistor 

• Breadboard 

• Prototype cable 

• USB extension cable 

All materials were ordered and delivered online by wholesalers. The delivery time of the material 
was not included in the time planning, since this can extend over months. You should always have 
a sufficient amount of material at home, otherwise projects can be very much delayed. I already 
mentioned this in the other documentation. I ordered the Arduino microcontroller with the USB-to- 
TTL converter from a major online mail order company. There are different models, so you can look 
around among a large number of providers. 






























pre-solder some. A 220 Ohm resistor is soldered to the (anode( + )) long leg). 

Realisation Hardware 

The main component of our keyboard controller is the Atmega328P microcontroller. This has tillers, 
which are arranged one after the other from 1 to 28. Pin 1 starts on the side with the small triangle 
printed on it and the bulge, which looks like a semicircle. They are arranged counterclockwise. As 
you can see on the following pictures, our microcontroller is arranged so that pin 1 is on the left 
side in front of us. In the further work process the direction changes and this should be taken into 
account if you want to avoid errors in its construction. 


PIN Number 

PIN Name 

Function 

Arduino Function 

1 

PC6 

(PCINT/RESET) 

Reset 

2 

PDO 

(PCINT16/RXD) 

Digital Pin 0 (RX) 

3 

PD1 

(PCINT17/TXD) 

Digital Pin 1 (TX) 

4 

PD2 

(PCINT18/INT0) 

Digital Pin 2 

5 

PD3 

(PCI NT19/OC2B INTI) 

Digital Pin 3 (PWM) 

6 

PD4 

(PCINT20/XCK/T0) 

Digital Pin 4 

7 

VCC 

- 

VCC 

8 

GND 

- 

GND 

9 

PB6 

(PCINT6/XTAL1/TOSC1) 

Crystal 

10 

PB7 

(PC 1NT7/XTAL2/TOSC2) 

Crystal 

11 

PD5 

(PCINT21/OCOB/T1) 

Digital Pin 5 (PWM) 

12 

PD6 

(PCINT22/OCOA/AINO) 

Digital Pin 6 (PWM) 

13 

PD7 

(PCINT23/AIN1) 

Digital Pin 7 

14 

PBO 

(PCINTO/CLKO/ICP1) 

Digital Pin 8 

15 

PB1 

(PCINT1/OC1A) 

Digital Pin 9 (PWM) 

16 

PB2 

(PCINT2/OC1B/SS) 

Digital Pin 10 (PWM) 

17 

PB3 

(PCINT3/OC2A/MOSI) 

Digital Pin 11 (PWM) 

18 

PB4 

(PCINT4/MISO) 

Digital Pin 12 

19 

PB5 

(PCINT5/SCK) 

Digital Pin 13 

20 

AVCC 

- 

VCC 

21 

AREF 

- 

Analog reference 

22 

GND 

- 

GND 

23 

PCO 

(PCINT8/ADC0) 

Analog Input 0 

24 

PCI 

(PCINT9/ADC1) 

Analog Input 1 

25 

PC2 

(PCINT10/ADC2) 

Analog Input 2 

26 

PC3 

(PCINT10/ADC3) 

Analog Input 3 

27 

PC4 

(PCINT10/ADC4) 

Analog Input 4 

28 

PC5 

(PCINT10/ADC5) 

Analog Input 5 





In the first step we place the quartz oscillator on tiller 9 (PB6) & 10 (PB7). It does not matter in 
which running direction the component is used. 



The first ceramic capacitor is connected to tiller 8 (GND) & 10 (PB7). 
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The LED is applied to pins 19 (PB15) & 22 (AVCC) on the other side, the resistor is located at pin 19 
(PB15). The LED is required to perform the first function test. 

























In the next steps we refer to our model, if there is another end product of converter, we have to 
pay attention to the labeling. 












To close our power circuit, we connect the black cable to GND (converter) and pin 22 (GND). 











Connect the green cable to pin 1 (PC6) and let the cable run to the right of our USB-to-TTL 
converter into the void. Why do we get explained at the end of the documentation. 










The orange cable is connected to pin 3 (PD1) and RXI. Between the green to empty running cable 
and the DTR pin of the converter we place another lOOnf ceramic capacitor with a 104 printed on 
it. 

Realisation Software 


Before we can use our microcontroller to make the LED flash, we have to install software on the 
microcontroller. To do this, we download the Arduino IDE to our computer. You can also right-click 
on the pictures to enlarge them. 





































I Filqj Edit Sketch Tools Help 
New 
Open... 

Sketchbook 




■ 

| 02.Digital 


03.Analog 

; 

04.Communication 


05. Control 


| 06.Sensors 


07.Dispiay 


08.Strings 


09.USB 


10.StarterKit 


ArduinoISP 


Adafruit.TFTLCD 


MCUFRIEND.kbv 


tftlcd 


touchlib 


' EEPROM 


Esplora 


Ethernet 


Firmata 


GSM 


LiquidCrystal 


Robot_Control 


Robot_Motor 


SD 


Servo 


SoftwareSerial 


SPI 


Stepper 


TFT 


WiFi 

Jfi£ire_ 



AnalogReadSerial sketch_may12c [ Arduino 2:1.0.5+dfsg2-4 

BareMinimum 


DigitalReadSerial 

Fade 

ReadAnalogVoltage 



Cl [cd2.html (-/Doku... 
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We start the Arduino software and open the flashing example. For this we follow the path 

k We will not program or script ourselves, because we only want to run a 
first test with our built circuit. If you really want to learn about Arduino programming, you should 
download and read the documentation. In this project, the module is only a functional extension 
and in due course we will have to deal with programming again. 



Edit Sketch [Tools Help 
Auto Format 
Archive Sketch 
Fix Encoding & Reload 

Blink Serial Monitor 

Turns on an ijpg 

This examplj Serial Port 

Programmer 

// Pin 13 has 

// give it a r Burn Bootloader 
int led = 13; — 


// the setup routine runs once when you press 
void setup () { 

// initialize the digital pin as an output. 
pinModeded, OUTPUT) ; 

} 

// the loop routine runs over and over again 1 
void loop() { 

digitalWriteded, HIGH); // turn the LED c 

delay (1000); // wait for a set 

digitalWriteded, LOW); // turn the LED t 

delay(1000); // wait for a set 

} 
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c we select the board with which we are currently working or simulating. 
We have to tell this to the application, because there are a lot of different boards from Arduino and 
not all work the same. 
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Blink Serial Monitor 

Turns on an 

Board 

This examplsj 

Programmer 

// Pin 13 has 

// give it a r Burn Bootloader 
inf led = 13; “ 


// the setup routine runs once when you press reset; 
void setupO { 

// initialize the digital pin as an output. 
pinModeded, OLrTPUT) ; 

} 

// the loop routine runs over and over again forever: 
void loop() { 
digitalWriteded, HIGH) 
delay dOOO); 
digitalWriteded, LOW); 
delay (1000); 

} 
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• ✓ /dev/ttyUSBO 


// turn the LED on (HIGH is the voltage level) 
// wait for a second 

// turn the LED off by making the voltage LOW 
// wait for a second 
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o we'll shut down our port. If you are working with Windows, there 
is a COM(X), where the X stands for a number. Since I work with Linux Mint,[dev/ttyUSB0 is 
displayed in the screenshot. Please don't let this confuse you. If the port button is grayed out, you 
have to connect the microcontroller with the USB cable to your computer and restart the IDE, then 
this should be displayed normally again. 
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ir again forever: 


void loop() { 

digitalWriteded, HIGH); // turn the LED on (HIGH is the voltage level) 

delay (1000); // wait for a second 

digitalWriteded, LOW); // turn the LED off by making the voltage LOW 

delay (1000); // wait for a second 

} 
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i-u we load the example sketch onto our microcontroller. The LED on our 
microcontroller starts flashing and with that we can be sure that our microcontroller or our 
technical structure works so far that we can remove it in the next steps and upgrade it to a 
working keyboard. 


Conclusion 


In the next steps we will attach push buttons to our circuit so that we can send certain codes to our 
laptop or other output device. This will initially be limited to simple functions, since we first want to 
prove feasibility in a study. Later our self-developed keyboard will be added to the project. 






















